DOCUMENT RESUME

ED 103 355 SP 008 960

AUTHOR Smith, Patrick E.

TITLE The Influence of Four Instructional Components on
' Concept Acquisition. :

PUB DATE : 75

NOTE 8p.; Paper presented at the Annual Meeting of the

American EBEducational Research Association
(Vashington, D.C., 1975)

EDRS PRICE MP-$0.76 HC-$1.58 PLUS POSTAGE -

DESCRIPTORS *Activity Learning; *Concept Formation; *Conceptual
Schemes; *Feedback; Graduate Students; Learning
Activities; Learning Processes; Research Projects;
*Teacher FEducation; Teaching Methods; Teaching
Techniques

ABSTRACT

This study examined effects of five combinations of
four instructional variables on student learning. Subjects were 168
graduate students ernolled in a course in educational research at
Arizona State University, Tempe. The five versions of the
instructional program used in this study were constructed from cues,
examples, practice items, and feedback. Cues provided a definition of
the concept to be acquired, and examples consisted of one positive
and one negative instance of the concept class. Practice items
presented the name of a concept class and four instances of the class
for subjects to classify. Feedback combined instructional feedback
and knowledge of correct response. Subjects were given a packet
containing the instructional material appropriate to one of the
experimental groups; after studying the material, the student was
given a 60-item posttest. The study indicates that of the four
instructional components investigated, practice and feedback
~contributed the most to subject acquisition of concepts presented.
(MIM)
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- Objectives. An analysis of the concept learning literature reveals four factors

L“thich are regorded as important in student attainnent of a concept. One such factor is
the information the learner typically needs at the beginning of instruction in order to
perform a behavior indicated in an instructional objective. This information may be
presented in the form of a definition, a rule, or a set of procedures, and is termed an
instructional cue  (Sullivan, Baker & Schutz, 1971). Another variable which is important
during instruction is gelected concept e:amples. The use of examples in instruotign ()
poses the student to specific instances of the concept clans, a procedure which researchers
of concept teaching have strongly recormended (Englemann, 1969; liarkle & Tiemann, 1969,
1972). Practice is also an important instructional variable. Popham (1969) contends
that curricular materials should contain practice items which provide the student with
opportunities to engage in behaviors relevant to the desired concept to be mastered.
Providing students with feedback after a résponse is & fourth variable considered by
several reviewers (Anderson, 1967; lliggins, 1972) to be irportent for effective instruc-
tion. These four factors may be recarded as key elements of well designed instruction.

To date the effects of instructional cues, examples, practice activities, and feed-
baclk on concept acquisition have been investigated and reported independently. The cor
parative importance of each factor in concept attainiient and the relationship of these
factors to each other in a systematically designed instructional program have not been
investigated., It seenms probable that when these four variables are systematically added
to instruction, a corresponding improvement in concept acquisition should result.

The purpose of this study was to determine the effects of five corbinations of four
instructionnl variables on student learning. The five combinations investipated were
Cues Only (C), Cues~Examples (OL), Cues-Pra¢tice (CP), Cues-Evamples-Practice (CEP), and
Cues-E:arples-Practice-Feedback (CEPF). Eaclh instructional variable combination was pree

sented in a geparate program version. The effects of the instructional variable combin.
ations were considered both individually and additively.

liethod, Subjects were 168 praduate students enrolled in a course in educational
regearch at Arizona State University.

. Thg instructional material used in this experiment was a pfogrammed aeque?ce g?;
titled Classifying and Interpreting Education Research Studies (Sullivan, 1970). This
progran was designed to teach sis: basic concepts for use in analyzing educational research.

The program objectives required subjects to nare the types of studies and to identify
pernissible statements of research conclugions,
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The five versions of the instructional program used in this study were constructed
from cues, examples, practice items, and feedback. Cues provided a definition of the
concept to be acquired and the e:amples consisted of one positive and one negative ine
stance of the concept class. Practice items presented the name of a soncept class and
four instances of the class for subjects to classify. Feedback combined instructional
feedback (IFB) and knowledge of correct response (KCR), IFB consisted of the correct
response and an explanation of why the respense was correct. IFB was provided after the
first negative and the first positive instance of the concept class included in each
practice item. KCR indicated only the correct response and was provided after all other
instances. A control group received a posttest and then read irrelevent material.

As each subject entered his classroom, he was given a packet containing the instruce
tional material appropriute to one of the experimental groups. The packets were randoms
ized within groups of six, one packet from each treatment condition, prior to distribue
tion. Subjects were told to read and study the material in a manner consistent with
their usual practice. After studying the material, each subject raised his hand and was
given the posttest. .

A 60-item posttest was used to measure the effects of the various treatments. The
posttest was diviged into six subtest sections, one section for eachof the si: concepts
presented in the instruction. Each subtest consisted of ten items and contained pre-
Iiously unencountered positive and negative instances of “he concept presented in the

nstruction.

Results. Table 1 shows the posttest mean scores for each treatment group on each of
the six subtests and on the total test. ‘These data were analyzed using Page's (1963)
L-test to determine if a monotonic relationship existed between the predicted and obe
served posttest performance by treatment. The L-test indicated that there was signifi~
cant agreement between the predicted and observed rankings of the subtest mean scores for
the six treatment groups (L = 526, p <.01). Table 2 contains the data for this analysis.
As predicted, the performance of the CEFF sroup wae consistently high on the sii: subtest
sections vhile the performance of the Control group was consistently low. The perforn=
ance of the four other groups fell into the mid-range on the subtests and not in the
eract order predicted. ‘

The L-test indicates whether or not a significant trend in posttest mean scores
occurs in the predicted order of performance, but does not reveal whether significant
differences in posttest performance exist between the individual treatment groups. To
determine if there were significant differsnces between the posttest mean scores of the
treatment groups, a onesway analysis of variance of posttest mean scores was perforred.
This analysis yielded an overall significant difference (F = 9.70, df = 5/167, p<.01)
for the six treatment groups.

A Scheffé test of betweenwgroup differences revealed that on the posttest the rean
score of 48.32 for the group receiving all four instructional components (CEPF) was
significantly higher (p ¢.01l) than the posttest scores obtained by all other groups.
The Seheffé_test also indicated that the three treatment groups receiving practice, the
CEPF, OE:, and CP groups, scored significantly higher (p <.01) than the Control group
but not sipgnificantly higher than the Cues-Evamples and Cues Only groups. No other
differences between groups were statistically sisgnificant.

There were large differences between groups in the number of errors made on the 68
practice items inocluded in the instructional material. The CEFF group nade only 5.43
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errors whereas the CEP jroup made 19,46 errors and the CP group rade 21.25 errorse Thus,
the two groups receiving practice but no feedback (OP and CEP) made between three and
four times as many in-program errors as the group receiving both practice and feedback.
A.one-way analysis of variance indicated that the differences in practice errors were
significant (F = 49.23, df = 2/83, p<.0l). The Scheffd test revealed that both the CP
and CEP groups made significantly riore errors (p <.01) than the CEPF group. The number
of errors for the CP and CEP groups did not differ significantly.

Time required to complete tlie instructional progran was recorded and analyzed for
all subjects. Each f the three groups receiving practice took ever 37 minutes to come
rlete their nateria’ , whereas the two no-practice groups took 16 minutes and 21.46
minutes. A one-way analysis of variance of completion times yielded a significant dif-
ference (F = 55,68, df = 4/179, p <.01). A Scheffd test indicated that each of the
three groups receiving practice took significantly rore time to complete their programs
(p €.01) than did the two groups not recelving practice. The test also indicated that
the group which received exanples with cues (CE) took significantly longer to complete
the program (p <.0l) than did the group which received cues only. o other differences
for tine on instruetion were significant, ’

Discugsion. A comparison of posttest scores from each of the five treatment groups
indicated that when each inetructional component was conbined with the instruction,
increases in posttest performances ocourred. An Letest revealed a significant relatione
ship between the predicted and observed posttest performance for the five groups. How=
ever, the overall trend in posttest scores vwas not enactly as predicted because subjects
who received the moterial containing only cues and practice items obtained higher roste
test scores than subjects who received cues, eramples, and practice iteris. The nont
effective combination of variables was the one which inoluded all four instructiensl
variables: cues, examples, pragtice, and feedback,

Subjects studying material containing cues, examples, practice items, and feedback
received signifieantly higher scores on the posttest than subjects studying the same
instruction without feedbacl, The effectiveness of the GEPF treatment was largely
attributable to ineluding feedvack with prastice.. Two kinds of feedbacl were inciuded
in the instrugtional program. IFB (instpructional feedback) was presented follewing
practice on the first example and none:ample of the concept and KCR (knowledge of core
rect response) was presented following all other practioce items., One reason that feede
back may have been effective was that the combination of IFB and KOR provided the sube
Ject with nore corplete feedback (IFB) at the time when the regponse presumably was
being acquired and with a briefer form of feedback (KCR) when the response was being
maintained. The IFB in the CEPF condition constituted the second presentation of the
information needed by the subject to riake a correct response since the information was

presented initially as an instructional cue.

Subjects receiving practice items without feedback made significantly rore errors
(CP, 21..25; CEP, 19.46) within their programs than subjects recelving both practice
iters and feedback (CEPF, 5,43). Clearly, the feedback in the CEPF material had a
stronp; effect on the number of errors rade on practice items., However, it is net clear
how subjects used feedback during practice. Since IFB was presented immediately after
each set of four practice itens, subjeots liad two additional opportunities to study the
information vhich evplained why a given response was correct. In addition to 1rB, all
feadback mesenges contained KCR, Therefore, it is possible that subjeets in the CEFF
croup used the feedback information to determine the correct responsze before responding,
rather than after responding. kepardless of the manner in which feedback was used dur=
ing practice, feedback had a significant effect on the posttest perfornance of the CEPF
proup.
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The amount of time which subjects took to complete the progran increased as the
nuiber of instructional components in the porticular pragréam version increased. Groups
receiving practice items took significantly rmore time to read their progrars than proups
not receiving practice, but they also obtained higher scores on the posttest. llowever,
the presence of feedback in the CEPF program did not significantly increase subject
study time over the CEP program, but it did sipnificantly increase posttest scores.

This study indicates that of the four instructional components investigaiced,
practice and feedback contributed the rost to subject acquisition of the concepts pre-
sented. These results are in contrast with recent research (Tenpae and Higgins, 197h4;
Tenpas, Reiser, Kearns, Booth & Deden, 1974) which found that cues and exanples, rather
than practice or feedback, nade the major contribution to subject posttest performance.
The apparent inconsistency Letween the results of this research and the Tenpas and
lligging findings may be related to the nature of the instructional task or the way in
which concepts were presented in the instruction. In the Tenpas research, the instruce
tion for an aircraft instrument comprehension task consisted of new applications for
familiar concepts which were present:d both visually and verbally. For this task, a
cue and several e:amples were sufficient for the subject to ucquire the new concepte.

In contrast, when the instructional task consisted of learning a new concept and classi~
fying new instances of the concept, such as in the present study, cues and examples were
not effective. Ilowever, when practice and feedback components were added to the in-
struction, subjects performeu the classification task significantly better. It seems
likely that practice and feedback become more effective in facilitating concept acqui-
sition when the subject rust learn both new terminology related to the concept and

application of the concept, rather than Just learning to apply new concepts based on
familiar terminology.

One irportont finding from the resuls of the present study was the curnmlative
effect that conbining cues, examples, practice items, and feedback had on learning new
concepts and their applicctions. llowever, it appears frow the present research ond
from earlier findings that the individual effects of these four instructional conpo-
nents ray vory with the type of task. The necessary information and skill for sore
instructional tasks is apparently acquired prior to receiving practice and feedback.
In such cases, proctice and feedback have little potentiol for irproving the subject's
acquisition of the concept. lowever, in cases such as the present study when instruc~
tion does not enable the subject to sequire and apply the concept, practice ond feede
bock riay result in irproved acquisition of the concept. Resgearch involving different
types of learnin;; tasks should help to indicate the entent to which tlhe effects of
feedback ond practice are specific to particulor types of tosks.
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TABLE 1
POSTTEST I.EAN SCORES BY TREATLENT AuD SUBTEST

Treatrent - 5 Subtegj Sectizn : — Total
Control a8 6.5h kL 6.32 . 6,39  6.00  3h1b
Cues 543 7,75 k96 7.3 6.68 6.1 38.29
Cues-Ezonples 6.39 7.4  5.57 5.97 6.72 6.39 38.18
Cues~Practice 5.96 8.57 5.32 7.61 7.68 7.25 k2,39
CueseEzamples-

Prectice 6.21 8.29 5.29 7.21 7.36 6.46 ko.82
Cueg«Examples-

~ DracticeeFeedback  7.18 9.18 7.4 8,86 8.78 7.18 48.3%2
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TABLE 2

L~TEST SULLIARY TABLE FOR POSTTEST SCORES
DY TREATLENT AND SUBTEST

Subtest — — Treatment —
Section CEPF __CEP CP (10) [ Control
) 2 3 n 5 6
1 1 3 b 2 5 6
2 1 3 2 5 b 6
3 1 b 3 2 5 6
b 1 4 2 6 3 5
- 1 3 2 b 5 6
6 2 3 1 b 5 6
Sur 7 20 W 23 27 35
Sum . Rank 7 4o k2 92 135 210 = 526*

e T

* L= 52, p<ol

Note.~~The treatments are arranged from left to right ceross the colurns
of the tabke in their order of predicted effect on posttest performance.
For e:ample, the CEPF proup is in the far left colwn beczuse it was

expected to yield the highest performance. The rows of the table repre=-
sent tiie subtest sections. Entries in each cell under a treatnent croup
shov the observed rank order of perf~rmance of that sroup on the subtest
section represented by that cell. Tuus, it con be seen that the CEDF

group ranked highest of any group (a rank of 1) on subtest sestions 1-5
and second highest on section 6.
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